Introduction Acute pain in trauma patients in emergency care is still undertreated. Early pain
INTRODUCTION
Treatment of acute pain in emergency care still gets insufficient attention. 1 Acute pain and trauma are often closely related to one another, as pain is induced by noxious stimuli at the site of tissue damage. 2 Recent studies show that the prevalence of pain in trauma patients in the Dutch (prehospital) emergency care setting is 70 to 91%. 1, 3 In contrast to the improved treatment of postoperative and chronic pain, 4 ,5 the treatment of acute pain in emergency care is low; 1 only 19 to 30% of trauma patients receive pharmacological pain treatment. 1, 3 Emergency care for trauma patients encompasses the care for patients with recent (within 24 hours) suspected injuries caused by blunt or penetrating forces, falls, explosions, heat/cold or chemical toxicants. In the Netherlands, emergency care is provided by General Practitioners (Co-operations)
(GP(C)s), ambulance Emergency Medical Services (EMS), Helicopter Emergency Medical Services (HEMS), and Emergency Departments (EDs). Collaboration between healthcare professionals in the chain of emergency care with respect to pain management is not optimal, making it very difficult to guarantee continuity of care. As a consequence, pain treatment is not always applied, not continued or contradicts the pain management by the preceding professional partner in the chain. 6 The undertreatment of acute pain can have an adverse effect on the outcome of the treatment, e.g. a delay in wound healing, and causes a longer period of recovery. 7 Furthermore, poorly treated acute pain can result in chronic pain. 8 Early pain treatment is therefore of great importance.
To improve pain management in trauma patients, a national evidence-based guideline 'Pain management for trauma patients in the chain of emergency care' was developed in 2010. 9 This multidisciplinary guideline from the Netherlands Association for Emergency Nurses (in Dutch NVSHV)
provides clear recommendations and quality indicators for early pain management in evaluable, adult trauma patients in the chain of emergency care, concerning pain assessment, (non-) pharmacological pain treatment, and the organisation of pain management.
The objective of this study is to assess whether current practice is in compliance with the Dutch guideline recommendations, and to evaluate early and initial pain management for adult trauma patients in the chain of emergency care. The evaluation provides insight into the extent to which the guideline is already used by healthcare professionals in the chain of emergency care. It identifies the adherence and deviations in current practice from the quality indicators in the guideline, and provides a starting point for the implementation of the guideline.
MATERIALS AND METHODS

Design
Between January and March 2012 (HEMS from October 2011 to March 2012) chart reviews were conducted, assessing electronic patient files of trauma patients from seven organisations in the chain of emergency care, in three regions of the Netherlands; one after-hours GPC (suburban), one EMS (suburban), two HEMS (suburban and urban), and three EDs (rural/suburban, suburban and urban).
Trauma patients were defined as patients with (suspected) injuries, due to mechanisms of blunt or penetrating forces, falls, explosions, heat/cold or chemical toxicants. 10 Patient files were used to assess whether current practice is in compliance with the guideline 'Pain management for trauma 5 patients in the chain of emergency care' from the NVSHV and to evaluate pain assessment and current pain management for adult trauma patients in emergency care.
Setting
The target group of the guideline consists of GPs, physicians and nurses in ambulance EMS and the ED, and team members of the HEMS. Dutch GPs organise their afterhours primary care -weekdays 5PM to 8AM and weekend -in large-scale GPCs. 11 Telephone triage nurses assess the urgency of patient's health problem and decide -based on triage protocols 12 and guidelines -the appropriate action to be taken, 11 e.g. using paracetamol. In addition, out-of-hospital emergency care is also provided by nurses in EMS; registered nurses who followed a national training program and deliver pre-hospital care autonomously, based on national protocols. These national protocols assist the nurses in the limited use of Fentanyl, Ketanest (S-Ketamine), and Midazolam in case of a trauma. 13 However, nurses may decide to deviate from the protocol (stating reasons) based on the patient's condition and circumstances, or follow advices from regional protocols, e.g. using paracetamol. Care provided by EMS nurses can be complemented by team members of an HEMS. Four HEMS, which are available on a 24/7 basis for the whole country, are equipped with a specially trained team including a HEMS physician (trauma surgeon or anaesthesiologist), a registered flight nurse, and a pilot. This team is capable of delivering hospital-level medical care and advanced pain management at the accident site, including the use of anaesthesia and certain analgesics. At the ED, a triage nurse assigns an urgency level to the patient's health problem, 14 and may decide to give a patient certain pain medications before treatment by a physician. Care at the ED is provided by registered physicians and nurses who followed additional training in emergency medicine.
Guideline
The national evidence-based guideline was developed in 2010 by a multidisciplinary working group consisting of representatives from all relevant professionals working in emergency care; general practitioners, EMS nurses, HEMS physicians and nurses, physicians and nurses working in the ED, In order to measure pain management performance by professionals and organisations in emergency care, the recommendations in the guideline are translated into essential indicators (Table 1) .
Data collection and selection of patient files
Patient files were handled anonymously -without patient identification, e.g. name or address. For each organisation, databases were preselected before a random sample for analysis was drawn. The preselection was based on the following inclusion criteria: patient in need of emergency care due to a recent trauma -less than 24 hours before admission -aged 18 or older, ABCD-stabile, and verbally responsive (Glasgow Coma Scale ≥ 14) at least once during treatment. Due to the severity of trauma treated by the HEMS and the lower number of HEMS calls (on average 45 non-cancelled flights per month in the study period), the preselection of the HEMS included patients with a Glasgow Coma Scale ≥ 8. This included also unresponsive patients, in contrast to the other organisations. Exclusion criteria were: patients that had drowning injuries, had attempted suicide, were victim of domestic violence, and visited ED for wound inspection or removal of stitches. After pre-selecting the electronic patient files, around 150 cases were randomly selected from each database.
In order to assess the electronic patient files for essential indicators, the quality indicators and recommendations from the guideline were translated into a measuring tool which was used to screen information in the patient files. The quality indicator 'treatment according to guideline algorithms' was assessed through a step by step analysis of the information per patient on pain as measured by the NRS, followed by the advised pharmacological treatment (dose not taken into account).
Data analysis
We used descriptive statistics (percentages, means and standard deviations (SDs)) to analyse the results. Data were analysed using SPSS 21 (SPSS Inc., Chicago, IL).
RESULTS
This study included a random sample of 1,066 files out of the 12,407 assessed electronic files of patients treated by the seven organisations in the emergency care, including 155 files of GPC, 176 of EMS, 238 of HEMS, and 497 of ED ( Table 2) . 
Characteristics of patients
Guideline adherence and current practice of pain management
Adherence to the guideline is presented in Table 4 . Table 5 reports current pain management practice based on the chart review.
Organisation of pain management
According to the registration in patient files, one fifth of patients of the HEMS and ED received pain treatment within 10 minutes after the ABCD assessment. For the GPC and the EMS this indicator could not be calculated due to missing time and pain score registrations. Registration of pain scores was lacking in the GPC, and varied from 15% in the EMS up to 52% in the ED. The registration of nonpharmacological pain treatment varied from 14% in the EMS up to 49% in the HEMS.
Pharmacological pain treatment was registered in 13% in the GPC up to 48% in the (H)EMS. Finally, the registration of the time of administration of analgesia was not or poorly reported in the GPC 9 (0%), EMS (1%) and HEMS (13%). However, over one in four electronic files in the ED contained a time of administration of analgesia (27%).
Pain assessment
The files of the GPC, and one HEMS indicated that a systematic pain score with the NRS was not used. In the EMS professionals registered the NRS in 15% of the patients, while for the ED in 25% and the other HEMS in 57% of the files a pain score was reported. If pain was assessed, it was mostly registered as assessed once during treatment. Indicators on the effectiveness of pain management (pain assessment after medication, and acceptable pain level after treatment) could not be calculated for the GPC, EMS and ED, due to the missing time registrations of the pain score and administration of pharmacological pain treatment. For the HEMS half of the patients (52%) had an acceptable pain score registered after pharmacological interventions.
(Non-)pharmacological treatment
Non-pharmacological treatment of patients treated by the GPC often consisted of a bandage (57.4%), while treatment at the ED (64.5%) and HEMS (77.8%) often consisted of immobilization by splint or cast (Table 5 ). Pharmacological pain treatment was administered and registered in accordance to the algorithms of the guideline in 1% (HEMS) up to 27% (ED) of the patients. Guideline adherence for the GPC could not be assessed, because the recommendations regarding pain management in the guideline are based on intensity of pain, and the GPs reported no pain scores in the files.
In general, only the registered pain treatment at the ED often included paracetamol (35.5%) or a combination with paracetamol (49.6%). Half of the patients with severe or unbearable pain in the ED received paracetamol (50%); this was in contrast with the HEMS, where no or hardly any paracetamol was (registered to be) administered to patients in severe or unbearable pain. Due to the often life-threatening injuries, patients in the HEMS were mostly treated without paracetamol (51.3%), and were provided with more stronger analgesia like Ketanest or anaesthesia. Overall, the chart review showed that the current registration of pain management mainly (but poorly) focused on the administration of analgesia and not on the pain assessment and evaluation, with a maximum compliance rate of 52%.
DISCUSSION
Our study showed that (registration of) current pain management in trauma patients in the chain of emergency care varies widely between healthcare organisations, and is suboptimal. The assessment of pain scores using standardized tools was only registered in zero to 52% of the electronic patient files per organisation. Registration of (non-)pharmacological pain treatment was found in less than half of the files. According to the available information in the electronic patient files, pharmacological pain treatment was not in accordance with the guideline in 73% to 99% of the files. The time of administration of medication was missing in 73% to 100% of the patient files. Reassessment of pain following administration of pain medication was recorded in half of the patient files by the HEMS, but not in any of the patient files of the other organisations.
Although the Dutch guideline has been distributed among the organisations in emergency care, it
has not yet been actively implemented nationwide. As a first step in the implementation of the guideline, this study assessed where current practice deviates from the guideline recommendations.
It is important to note that any differences found are not interpreted as violations, but rather as issues for which the reasons need to be explored. Thus, a next step is to explore reasons for deviations from the guideline, which may depend on the circumstances, patient characteristics and injury severity. For example, the HEMS provides care to patients with often life-threatening injuries and unstable vital signs, and their advanced pain management often does not start with the administration of paracetamol and reaches beyond the algorithm for initial pain management in the guideline. Before deciding on an implementation strategy, barriers and facilitators for guideline adherence in the chain of emergency care need to be identified.
A limitation of this study was the use of chart review to assess current practice. The data registered by the emergency care organisations were not primarily gathered for research purposes, and not all organisations had the ability to register all relevant data on pain management in their electronic patient files, because their databases were not designed for this purpose. For example, the GPC had no pain scores registered in their electronic patient files. Guideline adherence for the GPC could therefore not be assessed, because the guideline recommendations regarding pain management are based on intensity of pain.
In addition, it is known that chart reviews are prone to underreporting. It is therefore highly plausible that missing registration on certain factors of pain assessment or pain treatment does not mean that these proceedings did not occur in practice; i.e. not performed or not registered. The lack of registration of information can have several meanings; assessment and treatment has not been done but should have been provided, has not been done and has not been provided with good reasons,
was not needed at all, or has been done and is provided but not registered. This challenges the determination of guideline adherence. Overall, compliance with the guideline in practice, particularly with regard to registration of pain management, could be higher. Uniform registration of data by all organisations on the organisation of pain, pain assessment, and pain treatment, is key to accurately evaluate early pain management in the chain of emergency care.
With these limitations in mind, our study is to our knowledge the first to report on pain management in trauma patients in a comprehensive sample of organisations in the chain of emergency care. Most studies on pain management in trauma patients focused on one specific organisation in the emergency care setting.
The finding that (registration of) current practice of pain management in trauma patients in emergency care is suboptimal, is not new. Earlier retrospective document and prospective cohort studies among respectively 1,407 and 450 patient of the EMS and ED showed that in the ambulance only 30% of the patients receive pain medication, 3 and in the ED this is even less (19%) 1 , and 69% to 86% still report pain at discharge. 1 Furthermore, a high prevalence of oligoanalgesia (40%) was identified in adult trauma victims transported by the HEMS 15 . Although pain is the major complaint for patients seeking emergency care, 16 research showed that only 20% of the patients with minor trauma actually received adequate pain management, while 40% of these patients expected to receive analgesia in the ED. 17 In contrast, our study shows a much larger amount of patients for whom pain medication is registered at admission; GPC (15%), EMS (48%), HEMS (48%), and ED (46%).
Although compliance with the guideline differs across groups of healthcare professionals, the maximum compliance rate with the indicators registered is 52%. The deviations in current practice from the quality indicators of the guideline were however expected, as the guideline has not yet been implemented nationwide.
The pain guideline requires professionals in the chain of emergency care to collaborate and synchronize their pain management strategies. This might pose a problem as these professionals are used to work autonomously. Their differences in professional background, working culture, organisation and financial incentives may influence their guideline adherence. 18, 19 As with all guidelines, it is not self-evident that the guideline will implement itself. Therefore, the development of a tailored implementation strategy for the multidisciplinary pain guideline is necessary. This implementation strategy should be based on a thorough analysis of the specific setting of the chain of emergency care and the different organisations involved in pain management. Percentages are presented and calculated by the number divided by the total number of patients per organisation. 1 Divided by number of patients with pain (HEMS: 56, ED: 115). 2 Divided by number of patients with pain medication (HEMS: 56). 3 Divided by number of patients with a pain score after medication (HEMS: 27). 4 Divided by number of patients with NRS 4-10 (EMS: 19, HEMS: 39, ED: 74).
Conclusions
* Cannot be calculated due to missing, not registered or unknown data. 
